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(57) Abstract 

PURPOSE: To operate a semiconductor device rapidly in 
the active time while reducing power consumption in the 
stand-by time by controlling the threshold voltage 
changing the bias of base substance in the active time 
and stand-by time. 

CONSTITUTION: P type silicon base substance of 
NMOS formed on a silicon-on- insulator substrate is 
impressed with a voltage higher than the earth potential in 
the active time and the voltage lower than the normal 
directional voltage VF in the PN junction. Next, in the 
case of stand-by time, as for the earth potential, likewise, 
PMOS type silicon base substance 106 is impressed with 
a voltage lower than power supply voltage VDD in case 
the of active time and higher than the voltage reduced by 
the normal directional voltage of PN junction from the 
power supply voltage VDD while VDD in the stand-by 
time thereby enabling the absolute threshold voltage of 
MOS type FET in the active time lower than that in the 
stand-by time. 
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=5:V^ Slffl±{i, TPT-i-fmWxfom&bLX 
>>x;Ui: y-xJ£Uji*snC6-|6|fc:A>f rx^iit^ 

30 PS^x;U^>«fflliPN«^oJt*l*«EVFjaTfc. 

4 p m o s itfc NS^ x yUtf0«{4»i ( v D D 
- V F ) JJLtttSBg LTRffi-C* «> y ^ T^«4H»3&« 

[0026] [»HH«B»]«oT, *#DI*>*l*>a 

-f 7^%*gS^Sffi-r^ i t fc*4 . 
[0027] 
40 [»HfcJJHfc*4fc»tf>*!lt] 

fcSSW P f-v *;HM O SS F E T b WfcV N^-v ^/U 
MOSSJFETi, 7^®E564HI»SI:ir^. H? 
C«B«) P f-V ♦A'M O S 8 F E T^rt** <ii>— SB 
CO P f-v ^;HW O SM F E TCD?- hWBTM<0>' y n 

^awafciiimEAV 7x«E^®S5gi5* 1 4> 7^ f * 

50 ^;HWOSSFET«0rt^<kt,H»<ONf-v^HW 



WEST 
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[00 28] 2fe. ^im^'jny • jfy • ^yi/a 
U-^iNW«SBtt, 3/'J a y • :*y • A v\,z.v—9 
»^fc#*bfct»aPf-+*/l'MOSSFETJ:« 
ft<0 N O SS F E Tfrfc fc 4 WRcfl^Xiffilil 

»7n -y ? fc ftiiBfllflM:/n ? 7£>**v»ifc$tlSl, 

EMfKHil^n -y ? 1*1 COfilf B Pf+*^MOSiFET 
a -y £*ffS UfefglBAM TX*JEE»£l3Batt»& 7? 

*;|/M 0 S I! F E Tcoy- h mflgTgRcO i, »J 3 ygfrgB 

[ 0 0 2 9 3 $ fcfc, **5to/'W TXWBft&EIB 

JIMJ l 5#*.«*tf>A**Pfc. WPfc. IBM* 
k. ni9MTX*BS&)}m-b*29»MTX1E. 

mi^P'f-V^MOSSFETi:. S1C0N 
f^*;WJOSlFETt. Uttmffi^SeStffiT/h?^ 
Pf-^*/HVIOSMFETfc . PNPA^-7h?y 
i^'X^i:, S|2OPf-^*;HV[0SMFETfc N 2S2C0 
Nf-^^MOSMFETfc s UttUE^vJ^ f-v 
*;HVIOSS?FET£: s NPNn^^-^h^y^ 

fie»i^^wN'-^[i]s&<7)A^i«Jifrie7^ 

■r -f 7fc x? yAM <otf.$i«J 

ffifBH 2 CO P f- */UM O S a F E T CO y- Y- TO £ ffi 
«0Nf-v*/HVIO SMF ET«oy- MtffitCg^f 

P^-V^;PMOSMFET<7)y-MMi:Kriemi CON 
f-^i/MOSSFETeoy-bSffiWSSESfu fne 

isi topf-v^/n«o smF ETcov-xmrnimtin 

Wfrf fcS»3*U FW yUffifimfES 1 coA>f 7X 

ttTvh£^P^;M/MOSSFETC0KW yfltffia. 
W- J-TOfc«^£ft.6£ fc tfcfflEPN PA>f 

tl. tufemiCONf-^^MOSSFETOy-Xlffi 

{±WIBSHliWFK««3*i. km y««ififfeis 1 CO 

am rxmEa^ssB^g^fu friaraffl«ffi* ? *ew 
ircvhs v * p * * */nvi o s s f e tco y -x t una p 

n p am h 5 y^'x^cox * •? ?fifflflB«WH? 
fcjJWSfl. »E»2«Nf-ir*yHWOSfiFETOV 
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1 2 

ib» 2 coam r^«Eaj*sff?-fc««3*L* t Htffcfr 

IBraffl^5* J '»*ffflt'/|N$ ^N^-v^UMO SSF ET 
coK W y TORtfy- b t h& k k 1> fclfl 
IBNP NAM I- 7 y xX*co=J W ?TO&tP"<. 
-xTOfc«^£*U ffES2*>Pf-+*;l'MOSSF 
ETOV-X««ffiEM^tc«*3*U FHV 

m©itiriBSi2coA'>frx«Eai^a?(^^sit, w 

KWWEEtflCTflrc** v^N^*/HMO SSF ET 
COy-XfcfijfBNPNAM tf-y h^yj/X^COX* -y 
10 ^(ifif5gifiS^tC«gE$flT««.i>cot'ft*. 

[0030] wiwi-f rx w&tnis&ti, S'Jco*? 
mtm^nxjim-k. vmrt. wmft. mi 

tmicDJ >/<-?Mffit. 352co>f yA'-^mSSi:, 
mic0P^-v^-;HVIOSMFETi: N miC0Nf-v^ 

MossFETt, y-y-m®km>mmwmzW:M 

$ fife P f-v *JUM O S S F E T t-ffl flfem 1 C0>» ^ 
-fyj •yKt-KrAWXt, B2C0P^ J r^MOS 
20 g}FETfc, ^2C0N^-v^;HVIOSaFETt, y- 
b11Bk»WaW*ffl5K:a«**UtN^ir*A'MO S 
SFETT18j£$ftfe3g2cOA-r T'U y Ht-Hf^-f 

^ r x ^ yAM co«.M 0 #^«^coA>4S^ t 
*6B5*iTaj*tti«S»2tf5>f yA'-^ESSfOA^ffl 
HuiEU 2 CO P f-^ ^;HM o s m F E Tco f- hVM k 
BUlB^ 2CONf-^^;HWO SSF E Tcoy- hmSitS 

cOPf-f^HVIOSMFETcoy-fmflifcs flfB^l 
30 coNf-v^-;nviosaFETcoy-h«©c;^$ti s 
ItrlSB l co p^-v ^;nvio ssf e Ttoy-xtgffititij 
EWWHFKSNtSfi, HHyWBIieilWW 

r u •/ h^e- ktam xcoy- h«at:ieM!$fi<& t fc 

m l con^-a'^mo ssf ETcoy-xm©ifrieS 
«»TfciS«Sfi, h-v^ynEffi«ifriemicoAMTx 

«ESJ*iffFfc««S*i. HifiEm 1 coa>( 7-y - y H^E— 

FTA^xcoy-xi:ffi{iHiiia«asef^«^$fi, m 

IBS2 c0Nf"\-*/HM O SMF E Tcoy-xmSJilulB 
U H KT-'A'-f xcoy- h«fi(C«»$^ t k t, 

2 co p ^/nw os^FETcoy -x«ffi{ifna^ii 
JB?ic«aKS#i, yva v*m±mm2w rxm 

Eaj**FCSW4f #1, fflB^2cOA^ y ij -y Ht-H 
r am ^y-xiiinaeHWF fc«W8/iTjfi* i»co 
x-hh. 

C003U *miw TxmEm.mit. S 

50 IBfl]»3«i«*0A**Pfc, «»t. »ft«ff 
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£Jit&F-k9ll0>4 yrt-fM*}:, 82^fw<-^ 

7 > g >y F /NVl/^^tmSS k . % 1 CO P f-v */HW 0 
sffiFETt. |ll<0Nf-**;nv[OS3!FETi, y 

- t »Wff#ffi£&tt3*i*: P *ynu 0 s 

fiFETt«)R8W£*l^»f^iJ -y F=E-Ff 

Xfc, SI2<9Pf"f*yHVIOSl!FETfc N S$2cONf- 10 

JBRS*lfcNf-+*;H«OSaFET "Cflfift $ tUtSI 2 
COA-f y Ft-Fr^M Xk. S&3fiDN?-v*7HVI 
OSS}FETfc&3<OPf--v*/PMOSSFET£-£- 
«ra»l«)^yA-^|g»<oA*iB«SiliEr^-r-f 
7 k x * >y N'>f aftgft] 0 # iteffw A*JSmaS8S 
ftTffl:&i»i1fiESS2tf>-f Wf-^0B<OA*tBtl9IE 
m 2 co p -v */hm o s m F E T<ny~ k HftMM 

2cON^-v*/HW O SMF ET cr>y- Fflfit&MS 

*u mm.i<r>4 w<-^Ess<5oaj^®iHuismi cop 20 

f-v*;HWOSSFET£Oy-N*ffifc. BiffBlllcON 
f-V^./HWOSSFETcoy->m&C^$^ s BOfE 

y g -y hAVWx^4isi85<7)A*Siifrfsr^T * r 
kx?y>M mmn m*. mnx-hmtms txx 
Btrte» 1 co^ vux mfimtHim 3 co n +•* */nw o s 
a f e tco y- h it&G&8t $ tix mw.m 2 co; wm. a 

Dm± WEUt 3 CO P *;UK O SM F E T<0^*- F« 
mIB3ll<OP?-**^MOS£!FETco 
y-*TOiWE«WBFffc«llt3*U FW>H1 

friem 1 co;w 7 u -y f*- xco?- Miffit 30 
tmztiz kki> (ztg&m 1 <w rxmjEffi^^t 

ffie^lcON^^/HVIOSMFETcOy- 

. y f^e-Ft^ ^coy-xmstifriemjisffi? 

fcHS^Sfl, BfriEm3C0N^-^^yHVIOSSFETcoy 

N^-r */Hrt O S MF E tco y-x^litifrfe&iwp 

- Hr'AW xcoy- F«®£$K$ft.£> k k tn. ne 

o s S F E T*> y IrtBmiWFC 
jgMSfu Fw^y«ffi(iMiam2coAV7xiiEai* 

*FK*«3ii, lulBm2cOA^yy.y H^-h'rA^f 
*«y-*tt1»E*JlW*fc*tt3;h.s mfB^3cOPf- 
+^wjo SSF ET^y-^WBiWEWBlHFfcft 
HU>fymBiimE»2<7)A^TX«EUJ** 

[0032] X*ftty<7)'U 7*«E*£IUlHi. 50 
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jffiU««kU. T?f-^7-t^^W<>fc0ttffiW 

1 coA-f 7**EiH;ft*S* fc»2 coA-f T^mffiiJ:^ 
^fcflSlfMf'WGIBi:. ^2cO-f yA'-^HIK 
k. ^^W^^<i>r^T'f7 , ^c0^®g^^CIc0'7 
yi/ 3 -y F^k*£&£-r&Mi wvvxft-hMkZn 

wm^)vxim.irhm2<r)^ivx^mmx.t^ 1 

cOVy^a -y FAVPA&felSS&k . XfyjUfrbTf 

^088^2 coJVUxm^i&o^iVX k itfic LT «fc 0 
«^co-7yx 3 -y b^^Sr^1-^^3cO^;^aj 

ffiz.tim2cr> r 7>-> 3 -y h^NVUXf^IilSSi: .^lcOP 
f-V^-yHVlOSiaFETi:, ^1 CON^^;HWO 
FETt. y-htt6fc**«fc6«tt5»«3ilfcPf- 
**^MOSSFETT'«J&2fUt|51 ^"J <y H 
t-h'f^Xt, ^2coPf-v^-;HVIOSMFET 
k. m2C0N-f-^^«;HVIOSSFETk s ^"'-hSfiSk 
SfljmSj^ffiS^KSiXJtNf-v^HWO SMFET-C 
ffi&LZtltzm2W\J 7"U -y Kt- KfA>f^t, 353 
cON^^;HWOSSFETk®3cOP^-^^;HVIOS 
SFETfc, ®4cONf-+^;UMOS^FETi:m4co 
Pf-**/HMOSS!FET£-gv^ 1 <0-f yA- 

9MM>Mjm3mBT9? 4 7kX?V>U cOtt«« 

o mm^x-n^zmn $ fir i±j^js<± m em 2 co 
jyji-? mmnAJiv&kmm 2 co p ^ ^ *;nw o s 

FETcoy-h«fli(c^?^ m&R2e>4yrt-9 
0Kcoai^*tiBirfem 1 wpf-^^Mo smfetco 

y-MW6fc. lineal cON^-v^MOSSFETCT) 
h«ffitaaS6$fL. C07>-^ 3 -y h^Vl-X 

«tinB<oA*jaii«snET^ t- </t^^ co^ 

^ag{±mlSII3cONf-^ ^WMO SMF E TCO^"- 

stc*s^$ ix-citnem 2 co^'^xffi^ffifjfriem 3 co p 

f-+*ynviosi/FETcoy-h«fiSt««§^ frtS 
^2cov>>-3 -y h^xjfi4H»<oA*JBai}Er^ 

x -f y k x 9 y>u <r>mm mm^x^&mn 
$ iiT mifim 3 co; nvux ai*» «n em 4 «o p f- ^ 

MO SSF ET^y- H««fc««*ilT1flE»4 

)VX Stf)m&W£$ti 4<ONf-v^^MOSaFETcoy 
-hSfiitc^Sit, |triaHicoPf-v^;nviosi!F 

ETw-xnmmw^mFt-izmiztiK vu-t y 
WEtasKSii* k t t>fc«fE» 1 Txm&mti 

tffFCSBKSfl. Bi)iamicONf-^*/HyiOSMFET 
oy-^«flB4WBSH!!*Ffc:««*<i. KH^tl 
{ifTie^ 1 7X«EffiflWP(c«tt$;ft., HE* 

lcovwyy -y h-^-FrA'-f xcoy-xmSifilEm 
iBB^KffiKS/l. «ffi»3cONf-v*;UMOSSFE 
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SS4?)Pf-v*/HV10 SMF ETO KW y«fiii±MfE 

fciiMH^attSfvt v-^TOiiuiem i 

«Effl**FK»K*il. fiieB2£?)Nf-v^/HVI0S 

i: t fc fctME*2 W<4 7X%& 
a**BTKl«l**l. 1ffiJB2<?)Pf-ir*^MOSl!F 

sffi2<w\j7y -y Ht-h-r'AW xwy-xttWffl! 
*WPfcS«3*U «HB»3tf>P*+*^MOSffiFE 

«i1WEIt2WWr^«EaJWSH t fc«SK$*i. WIS 

8S4<DN?-r*/HWO SSF ET« h'W >WmSMi. 

[0033] 

[#ffl] ^HflOx'Jny- ay ■ 4yisj.v—?¥m 20 

a.79 : ?47m>t>z9yjwvbizw»'r*>m£* im. 

SMF E ToaM#ffi3ift£4Ht3 fvO .1 £ . 

ESSyo 7 ?«fcMO SSF E TCO&fcZftmLXZcD 

T*4. 30 
[ 0 0 3 4 ] 3 *«ratfV<-f TX«EH^HIKt 
iiltf. NMOS^S*tC«f«SJl6ai**FVNO« 
fflliPN«^)«t)m*EVFJaTfc:. PMOSOStt 
(C«R3fl*iWj«?VPO«ili (VDD-VF) jy 

±t««wBbeT* ifcft. r < -fmzmkt y- 

[0035] 

[xttfl] mwzmaix. *me>mmmmTm 40 

[00 3 6] [*WRff)i'Vay-*y-4y>'*is- 

t^t/sawm i uttM ] *3mb<os^ o 3 v • * y ■ 
i yi, x v~9*mi&tit<rM i (ommmzaTtzm 

[0037] Hl*#BiLT. ^^vliioiil: 
#*3iifcSft&*iM*l 0 2<0±t=IWURl 0 3? 
IMft^BStiftNMOS^fiWciiiriPffl^ya^M* 

104Ji(cy-hil^l0 8$r^fC^$fL7ty- 50 
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16 

Ma*># >■ o 3 y i o 9 1 iiifcat tt i28£w 
fc#«5*iTy-*&tf km y«s&««ti>Nate 

ttJilOSaWftSSft., RHMCPMOSoatflsfcfciN 
fi^'J3vat*106±K:y-h»flail 0 8«r^-Lt 
JBRSil* y5/»j3yl09t 

fflfcf* P SffilS^ 1 0 7MB* §*U NMOS^y- 
■*HffiJi«i6S*U PMOSOy-^«©4VDD«ji 
llOKSKRSfl, NMOS^h'WytitPMOS 
£9KM>iSffi{i8K83*U NMOS<9*ft-C*.&Pg! 

•>0 a ym#i o 4t,zteUMOSMJ<4 rximi l l 
jWBKSfu pmos nmkx'fo h ns^ u 3 ygg * i 

0 6fcl4PMOSfflp^ T^lWl 1 2tf$MZtlX^ 

[00 38] T?r -fTlHrfcttN MO SfljAM Txmii 

1 1 1 0)1i£E$:t*ifMSiiJ: 9i§< loP - Nff6*>N& 
l«EVFj:"3fi^«E, miHO. 5Vlzffi£fhZ 
^(CtONMOSCorafflflJEESrffiTS-^TO. 2Vg|g 

tL, x?ysU&ilz\ifiM0SWW7AWii 1 1 
c0«flESr«t4Sfi-Cfcl» 0 V* TfiTS^i Zb fc J: 0 

fc3&»r&. lajtttr^T'f rWfWiPMOSffljA^rx 
UMl 1 2^mEfVDD«i!Sl 1 0(^)«E. mti£2 
VO®EE± 01K<S.oVDD«iil 10cOSffi*»^>VF 

i o ^«e. mi ar 1 . 5 v tigs-t?. 

i kKJ: 9 PMO S^ffllffiSrie^fflt'iST^^r- 
0. 2VgJKfcL, ife^^yA-f^tttPMOSli/'? 

^r^masi 1 2^mjE5rVDDmisi 1 o<r>m±t^ 

U^TiffS-fridtfcJiOPMOSOlHWEt 

ffi«iiT*±#$-y-T-0. 5VS*i:"r6ii:!i*T*4 
02 lcOHiflfifif*Wlt[BI«T^S„ 

[ 0 0 3 9 j s *mmt* 02 1 oitfiE^*w 

fcR«tL.t. 79=f4 71^{C{±PM0St NMOSiT) 

*mmtiz&uxii. pm^jaymtti 04co 

WWW^^S < . 4feWv«»ii»IWfcR 1 0 2± 

C»flS**itv^i4:*»/5, v jgHk<?)^^ft*>*02 1 

w«K«*0!fc*Jtt* pm*>v2 0 1 tjtiJLTa*» 
t'h$<t'#i.^46s NMosiaiAMTx«agi 1 it 

t?t- 4 v^mt nm o s«)Ma«E«wb 

[0040] l§I«tfC. *WtWfc*JV^Ttt, PS^ 
'J 3>a«c 1 0 6 WfWfifcOUT t»^^** { ll2 1 CO 
«fflEfl£*«tiJJt4 NS^x/U2 0 2 fcttlttl/caa*: 
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7t< 7&mt&ifefcP MO SOBiMEjW&fkL 

[0041] a*. PM^u=?y 

gftl 0 4 &t/N >J 3 y Stt 1 0 6 te^il^ilStf) 

o 2 . imuri 0 3. Nmtmm 1054 

fcttPfflffiflWil 0 7teHi*lT«*<0MOSFETS 

ffiftO PMO S £««fl: Lfc*£fcli«*ON M OS| 

AM TX®S&t M^PMO SfflA-f 7XtHB&£I£{t& 

02 1 ^friE^M^^t^ sfifc^fflas* iss 

I/O**. 

[ 0 0 4 2 ] *«gfc>s 1 <osafc«*H 1 * #aa 

[0043] 02fcL »NMOSt»PMOS 
t*tf 0»rn y I/O** . 

[0044] 02£#JSLT. *0B^a7^li, CM 
OS>fyA^fc, CMOS2A;fjNAND|II»fc. £ 
CMOS^fy^ii, mSS^VDD^Stfcffl 
^GNDfcC0HCJfeK3flfcPMOS2 0 lfcNMOS 
2 02fcjtp6»JS3iu SSl^A^S^I l^rA^fi: 
U CMOS2A^NAND®ffi(i. PMOS203t 
PMOS2 0 4fcNMOS2 0 5f:NMOS2 0 6*»fe 
tftR^tU CMOS^ >A'-^iliMPMOS2 0 3 
&Z/NMOS2 0 5<7)*ft^coy-hftffit««S 
ft. ^2^A^5S^I 2**PMOS2 0 4RtfNMOS 

2 0 6<o*ti?ti<D?~ bmmzmwiztLx^h. 

[0 04 5] Z<7)®R7uv?tZ-&£tliPM0Stt 
MPMOS20K PMOS203. PMOS204 
crtZtl^tlCOmfamTli PMO SffllAM 7X%£f| 2 0 

NMOS^i>^NMOS2 0 2. NMOS205. N 
M O S 2 0 6 CO * tl?tL0)m$fr?i t NMOSWUT 
^»*82 0 8fc:Sf«3*iTi5*3. PMOSI^TX 
f&£§§2 o 7te7?r -f TlSfcttVD Dm=?cr>mK£ 9 
ffi<fioVDD-VFJ:Diftv*«E*»£U x^va' 
-f^(C(i:VDD^^S^^L. NMOSfflAWT 
2 0 8(i7^T -f y a* t(iG N DS^ cottffi J: 
9S<fioVFi9tt^«E£|fc£U ^y^lSfc: 

[0046] 03ii s 02t^IHS&^Pv^^vyn 

y ■ ;*y • >f y^jLi^-^*«J:fci Jior/uSffitt* 
[0 0 47] H3£#5sLT. _bS(c*36^H2c7)PM 
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OS20K PMOS203, PMOS204< 
S£fU TStS^feNMOS2 0 2, NMOS20 
6. NMOS2 0 5^H^ieS3fl. W?fl<7)PMO 

s^Ngj^yrjyatti 0 6iiSfr-r;i^5ra^y^^ 

h 3 0 3RV7/I/$iiI*g3 0 4 SrtfrLT PMO SfflJA>f 
7X^±t|2 0 7(;»M$tL. ^-tl^iX^NMOSCOP 

a y 'J ^ y ffifc i o 4 as* - 7;i/ 5 o ^ y * ? f 3 o 

3 7/1^ 5 ffill 3 0 4 S:^ LT N M O S «aM 7*36 
£S2 0 8fcftR3;ft,"O*S. H+302{±zKyS/U3 
10 y-T/l'SHay^^ hSr^LTV^S, 

[0048] sot^Lfcxiiny • *y ■ ^y^i/ 
* yi£A LTKiBT'iBO^t & <: i £ J: T S' 'J a 

^ (S IMOX : separation by imp 
1 ated oxygen)»W^W:i:D 
f^ftSiifc^Uay • *y ■^^l/^aEt^ 

20 [0049] ttz. is ] J3ymfafyt>T>U$BMmi<z3\ 
S aj"t3t«)C0*ft - 7/W 5ffl3y^^h303 

ffUlfXitt r EEE TRANSACTION O 
NELECTRON DEVICESj, 1987^4 
£8 4 5^-x\ Fig. 1 lcMS^HJte?E« 

[00 50] 04 te. @3WffiHtJ3ftSPMOSS 
#<7)A-A' «<0BrHa&^L. 05li. 03<O¥ffi[2 
ttJJt*NMOS»»tf0B-B' a^BfffiEISiSL. 0 

6^ll3^ :? FMa^V^rPMOSi:NMOS<7)M^ 

30 «#£1G1W:C-C' «kOBrffiHt*UTV^. 
[005 1 ] PMOS^Sft-cftiNS^'jaySfki 
0 6«, H4ayra636»i5>Wfe36»=SrJ:3fe:. Tffi^av^ 
Sabii^RftRl 0 2(C«LTfflffi^V-^ ■ FW> 

^jejg-r^ PMtetJti i o 7w»m i o 3 mfru 

-r&C:fc* f T&. ifcNMOScoSflcTftSPSyUn 
y»*104t. H5AlXH636»4>9!^3&»*J:3t:. T 
ffl3^ffv«»^»ffcBBl 0 2t»LTWB3&*y-x ■ 
KM y £»JBfc*4 NSteStJi 1 0 5ATmttR 1 0 3 
40 [zWhivC fc O^ftt^hS 4^^>»^a 

[00 52] H3 fc^t flBt-C. 0 . 3 5 v m<nm\)V 

p m o s co* *-c*> s n a v u 3 y m^^^mcom 
mt nmo s^stis-rfts PMy u 3 ys^o^^s 
ossi^n-efii . ooopFt^o, H2 i^i5ie 

C0$i2 2. OOOpFhitKL-CS^gPO^^fi^ 
50 1/2 0 JilTK-t* - t im&k S ixT V * £ . 
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[0053] ^bh. ^mmmiziixtf, 02 1 m 
im&wvr$&b $titzT?^4 yfrhx?y)M ^ 

$r i / 2 o mmz t vmmmzimi- & n t & & 

[00 54 3 HI . 134, H5fcSV^Iil26fctev^Ts 
P M O S 3WBfig§ tl& N m u >J 3 >mtfc 1 0 6 COJP § , 

at/N m o s jWBjRstis p a v- y ^ yas* i o a com 

SHU «0nmiW§< 2 0 0 nm J; "J/Jn^KH 
[00 5 5] ilftte, yU:?y*ft0>JP$**3Onm* 

ktSriHtiU, 4fc^y3V£*<0Ji3i*2 0 0 
nm£aJC&*^K<4. PMOScOy-^ • KM Vfc 
SrSPSttlfliWil 0 7SOTMOSW^ • 
fc NMfctfcJI 1 0 5 £«*>a*Rft« 1 0 2 I3£fr 

^ * -ess < mm- %> t «e«w tc«*i6i t *> fc*>e 

[00 56] [*aKHtfO^»J3y • 

[ o o 5 7 ] 17 te^Hjfco^L) n y • *y • A yis* 
[00 58] 07£#MLT. y'J^y -^^yy 

A V- * ^#*^bo^ >y r± {c -etL-eii n m 

^*>frx!JE^Elfta57 0 2. C7n^fflA'^f7X 
*E5fc£0K»7O3jW*S*u A^ny?fflA>f7 
^«E«t BBS 7 0 1l^l£7)7^f^i:^yA' 
4 ^BfllOtfiM^A*^ ACT 1 om#fc86o 
TAyO7^(C*iil*NM0Sa^PM0S<?)BBe« 
BESSWPU B^o«y^fflA>fTX«E«felllB»7 0 

2i3jg2wr^r^^fc^^v^^Jira , 3»iii-t 

OA^S^ACT 2<0H-»fcffioT A^n «y 
LNMOSaiA'PMOS^fflflflK^fJffllL. C/P7 

tX^yj U <D&m$) 0 #i fi#fi0A**F A CT3£7) 
[00 5 9] Z<Vtz#>. ^ftflJfcfc^Tii, 07 



2 0 



«JB*HI»^Py^*fc:SeS'rS6i:v^. 02 1^lu 

fcfe^A7nv2\ B7n7^ s C7n>y?<9^i<f 
fLfcoivtli, 122, 03, 04, 05ai/06 
tzWim 1 cOHifi^i: UttHcT? r -f 7B**» &x * y; < 
A9yjUtiifrt>T?'T4 ^B*^)*«a»s- 

10 fc"5. 4tA/07?, B^n^atfC/u^Srffi 
S^&NMOSatfPMOStefeVVC. Si Lt^NS^ 

<«30nm-*200n m^ilk Z t fcffllSS 

[0 0 60] [*«BHW<>fT^«EE«^K<oaEll6 

[006 1 3 085:#^LT. JUTA9E3t£M» 
20 (4. asi^yM*-^ni»8 0 l^A*«8*±T^Tr^y 

cTfc:««3ft.. mi^y^-^iHis&so i^aj*a 

(4, !g2<7M w\*-^|3K8 0 2^A*Si: . PMOS 
8 1 2c7)y-h«@t, NMOS8 0 8^-hfl:ffi(C 
»2^yA-^0»8O2<O{fi*« 
(4. PMOS80 3Oy-bWSfc. NMOS807C0 
^-h^ff^SSKS^TV^*. PMOS8 0 3COV-X 
*»±«BI?VDDt:fi«3*i. HWy«fiB±, » 
1 T XWEffi^ffi^V P lc««3*l& t k fc H 
30 MfimE* < ^<lT , /h$V^PMOS804cOKU-f yfl: 

0 5^ni^^^m@a^-^«ffi^s^$ix , rv^ 0 

[0 062] NMOS8 0 7C0V-^m©±SSfiGND 

^VPfcftjRSfLTV^S. PMOS804COV-X! 
i:PNPA>f #-5h5y^^8 0 ScOXSy^l 
«1KliBB^VDD»Cft3ttSaT^S. NMOS808C7) 
V-XlM««tl!!J^GNDt««Sn. KMyiM 
ii, S2^MT^tBEVNt«iR§iiSfcfcfcfc, HB 
40 ttlffi^vh$V^NMOS8 0 9iOKl/^ymfi&a^> - -- 
h«ffit. NPNA^sK-^h^y^X^Sl 
^^Ma^-XHSfcSittSilTV^. PMOS8 

1 2«oy»^^«!Ei^VDDfcSaSii, HU>f 

yvMi±mi8 i i fe^tTaj*fi&TVNt:«ss*i'c 

V^S. NMOS809£T/— XS«i:NPNA>f,-K— 5 

[006 3] 09{i, Hsc^uty'j^y-^y- 

50 ffi£ffiZft«LfcNMOS8 0 9fc, ^UPfV&t^ 
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8 1 o t mmm itimnmrnrnx-h *) . m i o 

[00 64] 09$r#{8LT, NPNAM^h^V 
v^-^li. Nf-v^WHOSSFETi:^— OftBrc. 

fcu pmmm^-xtL. y-^tMxs 7 ^i 

Ziit mmtife ft&NMO S «0BMMEB£Ki: < fc £> 
PN«£tfDHD5r|ftj1IE < k Ofi^ttfc LX»&. 
[00 65] 09£fcWt, NPNA-f jK-^t-^ys; 
^?«3U;^ItNMOS£OKl/-f ycOSS^iVN 

K*EV*aii£fc*&*>NMO S(c86h.i«a i Mfc , 

NPNA^-^h^i^^tSEixS I Bfc. iix^ 
cOUffiOl&fa ITtli, -fit-ma 1 0 t^-T X o 

[0066] miozgmtx. nmosowmwi 

i vfctt. 1 MTwtf-J: 5 fc&*5 *>#^ttfc & 0 . 

[00 67] Ltzifi->X. 09O«^VNS:3ifl]^fiffi 
«OffiaRt*LT««VDDfciSttUfc«^fctt» II 
1 0(C*-tJ:d{^ «!*VN0>«lMteJSl,fc*8H*tt 
ITtffiKRfcJ:*ft«ll036iStf:'ir6fc«). ffiffiRC 

NCttWflKVF J: Offiv^mE^^-tSfc k i> (c % 

fclB*T UfcWHMfc I TCOSEV F Srfft&n L£ 

6 Lfc»8H*tt I T fc &fit R lz i S M^C03C 

-f r^ms^nissti^^A^ r*?ifc ixw>< . 

[00 68] liLh. 08ttJ{tl>lfflffi«EOfi^NMO 
S8 0 9fcNPNAW/-Jf-5h5Vi/X^81 OCOM^J 

-effiUPMOS8 04fcPNPA-f ■K—'yYvyvX? 
8 0 5 OM^JBS&gKCOV ^TtVD Dffl^comfiSrS^ 

[0069] acfcHSfcSLfc^KBtfcft*^^ 7X 

[0070] A*«8? ACT<OA*ft-f* { GNDtBT<0 

-*0B8 0 1 oatftfWiV D DiffFW^fiK/Uf: «r 

0. ^2<5D-< W<-^|l]SS8 0 2c7)aiM!iGNDK 

/i-t^Si^ pmosso 3li:*y*WIT\ nmos 
8 1 2(i^7*t«t^irD> CLWc^iiiMB L VDO«<a 
(iVDDl^l-fcft'h itPMOS8 1 2li*yim 
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T\ NMOS8 0 6»;J:t>':RJ&fc : 5r6*:*\ tti^Sg^V 
N^m&li G N D VKiVt &l> . 
[0 0 7 1 ] JJCtaajJSS^ACTOJAAfiWGNDlx 
W^VDD I'KMz^tLXX^y/U WMfrhT 

?t < ywmizzi, t.mv>4 yA-^msss o 1 <r> 

ai^SiGNDWWc^U %29iAv*-9Wk 

8 0 2<7i&1im$VDI)VK)V\iZm£t&t&>, PMO 
S8 1 2ii*y$m'\tmkL. NMOS808li^7 
ttffit^O. Hfi«BtC0ffi^NMOS80 9tNPN^' 

io 4 h 5 y 8 1 o (nmmmzwsumt^. 
ta^m-vNnmmt. mi ltstiot. gndh 

i^m&K^J: 0S< . loP N^-&<7)JI*[6j«EV 
FiOffivvffiEfc&s,, £*ilijfcteH9atfBl OfcJH 

[0072] PMOS8 0 3li5r7#!Efc&9. 

NMOS8 0 7#*Vtt»fc$r*fc«>. Hffimffitffg** 
ttfffi^P MO S 8 0 4 fc P N P A*«f f- yy~JX 

^so sagaoiBtf cttswaft. th^s^vp^m 

20 <» fioVDDV^A^VFSr^l^Jtfti OlS^WBE 
[ 0 0 7 3 3 A^S? A C TVXmm? V DDW 

a»6 gn d K^tuwasfl: ltx ^ >-^m 

S^lco-Y>-A'-^[i|gS8 0loai^ffl*iv 
D D WlA, m20-f WN*-^Hli88 0 2Oaj^«g(i 
GNDlx^/l/^ii^L, PMOS8 0 3{±5l-ytt®. 
NMOS8 07(±*7«©t^O> Hi^VP^lfi 
liVDDK/KtaL, ^^PMOS8 1 2(i^7 
NMOS8 0 8«Wi*y«»i:«r*fl5T. ffi^ 
30 ^VN^mfitiGND^/^t^-fbtl*. 

[ o o 7 4 ] tto-c . i&mmnX'i T^mE^mss 

tt. UJ^rtH'VPfc. ia2cDPMOSfflSA'^TX|64l§ 

20 7i:L.Tffll\ B.Offi*«B^VN*NMOS||yW 

T^^S2O8i:LTffl^l.C:i:tJ:0, 

h is 0 a y ■ a y ■ A y is* u-^^NWWMlw«>f T 

[0 07 5] SI 0IZ&UX. fifit8 0 6{±. SUM? 

v p eym&tfx 9 y/U %m v d d t f - -f 

[0076] HttCL-CffiS8 1 1 tb^^VNiO 

wsxox? y>M qm.frhYi'f < ymk^comzftrs 

WjjWttAtf*. fit. ^t8 0 6&l/fiSi:8 1 Ui-f 
fl-?-'tLNMOS8 0 7a^PMOS8 1 2<T)*yW&X- 

<nms&m.mz?m-th z t c i -^x'-mth zti>x 

50 ^1.. 
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[0077] [*&BH<oA-f rxmsft^giWcom 2 m 
mmi *mww 7*n&%±mm2mmm 

TfclMW«. 01 2«i, m8lz&iiZffl&W£tfm 
ttt'ig^P MO S 8 04 2: P NPA-f #—7 F 5 V l JX 
^80 5A»4.**a6WEIHH»*. PSA-f7L> * K*- 
H^-fxi2 1«:a*»i» ^!tS3ffi«E* { te^NM 
OS8 09tNPNAM^-7h5>i ? X^8 1 0*>4> 
3rSM*iJI§JS&g|5£ NS/W / 'J 7 Ft- Fta*4 X 1 2 

t|a)-T"fo^.„ 

[ 0 0 7 8 ] ;W ^'J >y Ft- Fr^'-Y nt. mt\tX 
S); r I E E E ELECTRONDEV I CE LET 
TERSj , 1993^5^#, 812 3 4WA>4> 2 3 6 

scfaaa^stf. z.z.-z\s.\msr»M ?v >v Ft-F 

r^N'-f X*mt LXMl 3RX/m l 4£fflwc§ii!Hi- 

4. 

[00 79] HI 3 14 % NS/vrrU-yFt-FT^'-f 
^WtfefcfcK^SKiiiBir**. Hi 3£#H3LT, 
NSA^fyj y Ft-FrV^Xfi, isyay ^y- 
A vis 3. v-fWRlszm. t tz N ^-v *;nw o s m F 

[0080] HI 3tC^-ri-5tC, NMJfiSill 0 5C0 

;vf Ft-F^A.-f.xtriilvt, SSrPVNfcEpfln 
L^»EVfc««I i:60W^ti. 014O«JE-«a« 

[0081 ] -f=5:*>*>. NS>M 7 'J >y Ft-Fr^ 
*T-Ji, y- F««£co# U >-'j3>109t Ply 'J a 
y««c«)«ffl*«H«KLh#i-ij&*. V-*S*>NSBStt 
«105fcPM^'Jrj >-»*(c J: * P N flfeattttRM 
#>>*- MtSteSoi feiifcEWEwiWC 1 9 FK 
ftj&l 0 8tav^®CfcV>T'h$<^ l 5. NW'U-f 
D -y Ft- Fr^M ZZWmN P N/\'-f F 5 

-X-x5-y^d«£EVBE(i, ¥-hiW&LX~-? 
cONMfctW 1 0 5 co-XZ nV9?t Lflfcfrfcx 5 ■■/ 
?fcLT. PM^'J3>-Sflcl 0 4^-^i:L^«M 

gft^-X • XS •y^lSWET'&SVF.fcOO. 3^ 

F-SBS<«r4. 

[00 82] Z.ff)tzV>. NS/vf yj-y Ft-Fr^M 

• sa#tt{4. a^^sfflN p n^v f 

9 y 5^X^<0«ai*tt* fiWfHfflt 0 . 3 slOU M1XI2 

[00 83] HI 3lZim&m-VNZmLR$:ftlX 
WO** V D D (cftR U:*£fc»i . ffittRfc&JMtttf 
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7^«E^4ga^frffi^insfe0ijti5v^. 09&tf 

Hi 0$*iRLTWyjW:*>i:H1Kfc. ig^VNomft 

01 20PS^ri)-y Ft-h*rA>fXl 2 1C0 
fSit&tfWttii. jy±C0NS/N-f -y Ft-Fr^M 

[0084] Hi 2 WW r^«£E^4Hl»<0iW^(co 

10 i$mmcr>w i nx'hhms<rmmz'i^xmi in? 4 



[0085] Hi 2c7)^'>f T^Ef&tSSStCtJ^Ts 
ffifii8 0 6i:atn:81 l^§fi£teH8^fufESfll<9fl]5£ 
W-ClKH3L^tc0fc|Bl— VfohlZlh, NMOS807S 
VP MO S 8 1 2 yftm-C^ffiKSSKOtHtl^-* 

i t ic J: *> r i tB&t*# i. i t i, Hart* 1. . 
[0086] hi 2<v*mmwx'\t. ms^znnh>M 

20 F ETcoM^BSSSSr^W 7<J ••/ Ft- Ft^M XfcS 
fc. BMIWEfl5tt^MOSfflFET*craf4:sar&©"«ll 

[0087] [ *»IB«/<>f HQE^4gS<^m 3 51 
Jfcft] 01 5«±, *^B^^rx«E^isig§com3 

tiih<?)?-4 5 is?*-*- YX-hh . 
[0088] HI 7xmi±mi®8&X'l,±. H 1 

30 2*»4>ffit8 0 6tffiit8 1 1£*£. VVyryhA- 
^Xf^lSlfSl 5 1 tNMOSl 5 2tPMOSl 5 3 
^ttSnLfwfllB?ii: VV^h v F^nV^^IsIK 1 
5 l^)A*WtWJ«^ACT(£««|3*l. -Xcoftj) 
*PlliNMOS15 2<3y-h«W=8«;&*U ffi* 
tf0tii^4BP 2{4PMO S 1 5 3<oy-F«ffi(;SsttSii 

[0089] ttz. NMOS 1 5 2<F>Y\"i >Wm±\£ 
*SS?VPtjSSKS#l. V-X«:ffi«i«tW^GND^ 
«i!$ilTfcO, PMOS 1 5 3<OFWy«t&{±tfJ;fJ 

ffiZtlXUZ. 

[0090] Hi 6 5:#!iLT. *»^Jc7)|l]^t&^$- 

[0091] T&MFF A C TOWJllWG N D l^^yl, 
<0B#. 't'Sri)*>X^>'AMtt®T'«imim y^-?® 
B8 0 1tfDffi*«K4VDD^W, ^2fi0-f 
f58 0 2«0|iS*JB{iGNDU'<JK^^«), PMOS80 
3(2:ty*t<$T\ NMOS8 0 7ii?J-7^-C\ NMO 
S8 08(4^y*t«, PMOS 8 1 2ltt7imX'$> 
50 "5. ttzVyis* -/ F^V^^lUSSl 5 l^ffi^jiSP 
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lfiGNDI/'v/K til^P2{iVDDU'<./K7)?ti6. 
NMOS1 5 2at>'PMOSl 5 3ti^-fixt^7^ 
fc&Os tiiAJirpVPliVDDl^k ft^S^VNli 
GNDK/l/fc^-O^. 

[0092] A^S^ACTOA^ft-^* ? GNDK;P 

A-?H|S&80 l<7)ftl>m$GNDlsKMZ%h*) , % 
2CT>4 y/\'-^|I18S8 0 2<7>aj;«itiVDD VKj^z^. 
bhtzib. PMOS80 3Ci^7ttffi^, NMOS8 0 
7l±j->WB^ NMOS8 0 8(i^7^^ PMO 

s 8 1 2 fctt ytf^-efim^fc im^^ 
> nvux u . faoai*^ p 2 wi-^^A a-/u 

^tf&dfeLTNMOSl 52&y r PMOSl 53£-Hl 
MO S 8 0 HzmtX NMO S 1 5 2 titftSSSr^JSt 
Ttil^4S^VNtMLTPMOS8 1 2tjDfCPMO 

g n d k/ua>^> r ? r a 7vm<om& uo^cow® 

[0093] A^S^ACTcOA^fl-^WVD DU 

? >ju imizmm-tz t-# ti. ss 1 cm >-a-? mss 

80 ioaj*ffi{±VDDK;H^*>0. m2<?H y* 
- 9 8 0 2 coffi^ffli GNDW fc^;b & 
PMOS8 0 3{±^>"tt^. NMOS8 0 7iW7tt 
JEK, NMOSSOSJ^y^^ PMOS812U: 

5 lcoai*CPHiGNDK;^tt'Cai*SSP2c7) 

PMO SI 5 3<±Vvmi>*7^<02£»^f N ffi 
ASgfVPIJVDDKjKtMU {fi^^VNfi 
GNDK/l^t^ffc-f 4>. 

[00 94] ^HifcfflKfcHTte, ^^y^M^ffi*^ 
7?t -f 1 &<0iti*Jfl : PVPS.tf VN 

tx'izm-t&wfr&imzmMi- * ^ t * s t 

# s ftfcNMOSl 5 2&tfPMOS 1 5 3<7)mSSIB!j 
j}£±Z<&feLX. NMOS807SlfPMOS81 
2<7yWfflmJ}£>bZ<&£.-t&Z\biZj:*)^ 01 2£0 

mwm2ffmmmtimtx . 7? 
r^-r -f yB#co^#^Bt<iNMo s 8 o 7 s-at-c 

8Ht« VSKfc PMOS8 1 2 $rji LT ?3Sftl-ma* s *ie 

[0095] [*mtWW TXKS^SMm 4 £ 
0 1 7 7**EE*£lilHW>* 4 cr> 



2 6 



[ 0 0 9 6 ] El 1 5 LfcfyfSIB 3 <0£J*flaj?{i. N 
MOS1 5 2fc PMO SI 

s p i jskp&vp 2 m-rm.ti^xmt om 

X\ JVltZmtfiztf^bSatNMOSl 5 2£jItT 
JiJWl/tatfjWFV Pw^ffl^KBWtVDD^l' 
*>feVFfe9l^fc«fflJ:0fcfi<**), RWCPMOS 

1 5 3 £9 tTi&ftm LT t±S «fV N <D«<4#IBISjW 

[0097] 01 IZWULX. 01 5C9 

1M3053Stt0!*)|SIRfc:. SI2»7yy 3 7WtW 
&£@B8 1 7 1 t PM O S 1 7 2 fc NMO S 1 7 3 £tt 
SllLfcfllffcfc&oT^S. ZLX. ^2cOV>-^3-/h 
wxfciliigttl 7 1 oA*W47Jj*IKFACTfc:«« 
-^r«otii^SSP3»iPMOSl 7 2<Joy-h-«8i 

t:iaiSfLfcfl6*OfllA*P4ttNMOS 1 7 3c7>y- 

M:»citi^?^. p mo s 1 7 2<ov-xiSi(±ai^ 

20 mvPlzmmti, HM^BBiftilWHFGNDt 
SWSixTV^. NMOS 1 7 30>y-AWKiHttJB 
^VNtSSKSii. KWi^«SJ±Wi*FVDDfc:* 

[ 0 0 9 8 ] 0 1 8C0mftU 5 ht/ZTfrf X 

^igggi 5 lcoai^sp lx-ftZi-f&'wxtmm 
mz&k 5r mi&Th maw wx x\ B.-?*)VAWfi'b 
mmzw,2<nv>i/B'vv^)\>x%&mni'? 1 

^fS^HBi 5i<r»x,-hmP2X'%£.-rh>vvxt\i 
immzmiimh-t&mswvuxx. a.-o'wx® 

[0099] A^JiSH^AC T<7)A^«#^G N D 

K8 0 l<7){il^ati:VDDV^ s ^20^ 
g|8 0 2c7)ai^SliGNDb"~v/l/CO^ s PMOS80 
3(iJry«T, NMOS80 7(±^7». NMOS 
808f,t*yim. PM0S81 2&7tyW&X'fo r ) , 
40 7>yg y b/NVUX^IelKl 5 1 COffi^ffiP 1 tiGN 
DU"U-T\ MP2l±VDD^K7)tft, NMO 
S 1 5 2S.I/PMOS 1 5 3tilvmt,:t7:KJBT* 
0. ^2C0V>'>'3 y h^X*4EHIl 7 lcOtil^ffl 
P3JiVDDP^K aj*iSSP4{iGNDU'VK0fe 
46. PMOS1 7 2StXNMOS 1 7 3W>-ffLt>5f7 

«ttr*6fc«>, aj*«HFvpttVDD^u, ai^a 

? V N ( ± G N D > b =5r -? T ^ S . 
[0100] A^S?AC T^AAiWG N D 
KVDD VOUz^tLXTtTi . 
50 micO-f yA-;?|H]gS80 loaj^JSJiGNDU^H; 
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Sb 1 ). &2C7M W<-^0»8O2coaj*SgttVDD 
I/^fc5teb4fcJt). PMOS8 0 3}i:t:WV N 
MOS8 0 7li5j-y*tWV NMOS8 0 8(i^7^ 
a.. PMOS81 2«i*y#?gA v ;e.ft^ft£;bi^ 9> 

i/av h'WXSkSEimi 5 1 tfOJli^Sg P 1 fcUi- 8<0 

frKH<*#8£l/tNM0Sl 5 2&tfPMOSl 5 3 
**>'#!lli:'$-*fcRl*fc. *2©7y^ai»h^ 
$6£H»1 7 1 OSMjSP 3CH;P 1 WVUXX Offllr* 
'W*B^:l»W;tti9S£U ffi*>aMUBP4 tli 
P 2«^nVP^J: 0fivv>'«;^(|(OjESr|6l^Vl'^*^^L 
TPMOS1 72&WMOS 1 73£:t>*UiS2:-f 
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[0101] fi!o-C. 01 a&OtX. a t 
feWTte. P3;\VkXc9gOiPMOS 1 7 2. NMO 
S 1 5 2&tWMOS80 7A>'*yttffii:&-?-tVPil8 
PMOS 1 7 2liV-X«i*taj*»l 
^VPteftttSfiTV^WT. itiJ}m-VPcr>m&<7)T 

mt?- h«Bsis^«i*tiwtrrjs^*fc«»KP 

MOS 1 7 2QfoX&f}\±T7?4 

[0102] p 3'Wxa*3Wvra>& p i^x#-tm 

I.^T-(7)»iNMOSl 5 2&tfNMOS8 0 7#:* 

*ti^ifiNMOS8 0 7c0^3& i ^y*t^Tai^ffl 
^VPfrfcottWByBJfc*-*. 
[0 103] ^cofem. ffi:fiSirPVP?)«ai;i. 018 

ft. ItJ**FVP««ffl3OTJPBIWteVDD4»J|,VFt§| 
^fc»*WaTKjilWS*i* £ k fcKfjt*-* £ k 

£. P4'WX<VM5HtUMOSl 7 3, PM 

OS1 5 3AVPMOS8 1 2***>'«»i:$r->TVN 
WPa^W****, nmo s l 7 3(iy-xm«i* s tiJ* 

±#k k i> fcBNWf&WJM-S-*-^/-*** t y 

-KSH<?)i;fi[lltJS^-6C:fcfc:^:9, nmo si 
7 3 <£*Wg:Jj«7 7 t -f /tlCAo fcB«fcfc* S v * 

[0104] P4/WXi<q}tlXfrt>P 
S£TV)8F«gi3PMOSl 5 3SIXPMOS81 2*** 
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